SUMMARY The improved method of double-contrast arthrography for the knee joint, which can give extensive information on the intra-articular components, was undertaken in 131 knee joints with classical rheumatoid arthritis. Synovial proliferation was classified by its localisation into 6 types: nonproliferated (NP); localised, subdivided into suprapatellar pouch (SPP), proper articular (PA), and posterior (POST); panarticular (PAN); and burned out type (BO). These types are intimately related to the radiological stage and pathological changes of the articular cartilage and menisci. By following the dynamic changes of synovial proliferation by arthrography the clinical course of the rheumatoid knee joint may be predicted. While in the NP and SPP types destruction of the joint is minimal, it is relatively rapid and severe in the PA and PAN types. Thus the proliferation in the joint proper has a stronger influence on joint destruction than does the suprapatellar pouch. From these results synovectomy to resect proliferated synovial tissues of the joint proper completely, and to resect those of the suprapatellar pouch only superficially in the early stage, was undertaken in 21 rheumatoid arthritic joints, giving excellent results in 80 9 %. The advantages of this method are discussed.
the American Rheumatism Association criteria; 34 joints were in male patients and 97 joints in female patients. The age distribution is shown in Fig. 1 . The rheumatoid knee joints in this study were Arthrographic study of the rheumatoid knee. Part 1. Synovial proliferation 333 TECHNIQUE OF ARTHROGRAPHY Sterile gloves, 5 ml, 10 ml, and 50 ml syringes, some local anaesthetic, contrast medium, a small table, and a band for fixation were required for the arthrographic procedure. Usually 70% Urografine (sodium and meglumine diatrizoates) or 60 % Conray (sodium iothalamate) were used as the contrast medium. 3 5-4 ml of the medium, which is a suitable dose for adults, was injected into the joint cavity, followed by 40-50 ml of air or CO2 gas. It is important to aspirate the joint fluid completely before the injection.
The joint cavity was then almost filled and expanded. The volume of air or gas was controlled carefully, especially in the case of small females, by digital palpation of tension within the joint to prevent leakage into the extra-articular spaces, which severely inhibits accurate diagnosis. Excess dose of the contrast medium covers not only the suprapatellar pouch but also the tibio-femoral area, which makes it difficult to obtain clear arthrograms.5
After injection of the contrast medium and air the knee was rotated gently so that the medium spread over the inner surface of the joint. The patient lay down on the x-ray table in the lateral position with the joint space to be examined turned upwards (Fig. 2) . In order to achieve clear figures of the intra-articular components such as the articular cartilages, menisci, ligaments, synovial tissues and capsule it is important to spread the joint space as widely as possible, to flex the knee joint sufficiently, and to aim the x-ray beam parallel to the tibial articular surface. Therefore the axis of the tibia was set at 100 flexion and axis of the femur at 400 flexion to the x-ray film cassette with the patella facing it accurately. In this way the posterior angle of the knee joint became almost 1300, and the joint space was opened to its maximum.
Tibial flexion to 100 was necessary so that the proximal articular surface had a posterior inclination at 10-130, confirmed by measurement in 250 normal adult knee joints. In this position the x-ray beam passed parallel to the articular surface. The femoral axis was flexed to 400 because at this angle the intercondylar fossa and the joint space are most clearly visible.
ARTHROGRAMS
Synovial tissue and capsule The inner wall of the normal joint capsule covered with the synovial membrane was shown to be a smooth line. The suprapatellar pouch spread 8-12 cm proximally, in the upper third of which the line of the suprapatellar synovial plica was normally seen. In some normal joints the image of the suprapatellar pouch was much smaller because the septum closing the pouch prevented the contrast medium and air from entering. When the synovial tissues proliferated in the rheumatoid knee, the surface of the inner wall of the capsule appeared rough, irregular, rugged, and sometimes mass-like.
The femoral intercondylar fossa, which has been a blind spot in former procedures, was clearly imaged and the distinct anterior and sometimes posterior cruciate ligaments could be observed by this modified method. When the synovial tissues proliferated into this area, it was displayed massively with pooling of the contrast medium and the cruciate ligaments became obscure. (Figs 3 and 4) .
The menisci
The cross section of the corpus of the meniscus was imaged as an acute-angled triangle pointing its apex toward the centre of the joint. Some thin prolongations of the anterior and posterior horns spread to the tibial spines. At the upper and the lower capsular attachments of the lateral meniscus some pockets could be recognised in most cases. On the other hand, as the medial meniscus was tightly attached to the capsule, there was no space at all around the meniscus.
When the synovial tissues proliferated around the menisci, they were buried in the cloudy shadows of Posterior bursae Anatomically there are 8 main bursae in the posterior region of the knee, but it was difficult radiologically and useless clinically to distinguish them accurately from each other. Usually the bursa gastrocnemiosemimembranosum was medially located and the bursa popliteum laterally. The so-called posterior bursa, which lies among the medial and the lateral heads of the gastrocnemius muscle and the posterior capsule of the joint was often missed clinically in spite of being expanded by considerable synovial proliferation in RA.
Results

TYPES OF SYNOVIAL PROLIFERATION
There were various types of synovial proliferation in terms of their localisation in the rheumatoid knee.
They were closely related not only to the stages of Steinbrocker,3 but to the changes of the intraarticular components.
These types were (1) nonproliferated (NP) type without any synovial proliferation; (2) localised type in which proliferation of synovial tissue was relatively localised to some part of the joint; (3) panarticular (PAN) type in which synovial proliferation was prominent all over the intra-articular area including the suprapatellar pouch; and (4) burned out (BO) type in which proliferation had already gone except for fibrous tissue and the joint was destroyed (Fig. 5) . The localised type was further subdivided by its locality into (1) suprapatellar (SPP) localised type, (2) proper articular (PA) localised type, and (3) posterior (POST) localised type ( Fig. 6 ). It was clinically useful to know accurately not only the pathological condition but also the locality of the proliferated synovial tissue, because those were the most important factors in evaluating the prognosis of the rheumatoid knee.
CLINICAL MANIFESTATION AND ARTHROGRAPHIC FINDINGS
Swelling, which is one of the main clinical manifestations in the rheumatoid knee, is usually assessed only roughly by palpation as para-articular swelling, though it may in fact decide the prognosis of thejoint.
The degree of synovial proliferation, especially in the proper articular area, namely, the PA type and the PAN type, was related to pain on movement and loading, although it was not always related to pain at rest (Fig. 7) .
Hydrops was not necessarily related to the degree of synovial proliferation. Distinct synovial proliferation without hydrops was often recognised (60%) and vice versa.
Except some advanced cases the condition of the articular cartilage and menisci had little relationship to pain at rest or even on movement or loading (Fig. 8) The type of synovial proliferation and the changes of the articular cartilage were closely related (Fig. 10) .
In the NP type no changes in the articular cartilage could be seen in 4477% and only a slight change in 53-6%. In the NP type 97.3% were limited to a slight change. In the SPP type 94 1y% had slight changes, and in only 5 -9 % could moderate change in the articular cartilage be observed. In the PA type 52-2% had slight changes, moderate change was observed in 39 1 %, and severe change in 8-7 %. Furthermore, changes of the articular cartilage were much more advanced in the PAN type; severe change was seen in 36-6% of this type. In the BO type all showed severe changes. The articular cartilages were severely destroyed or had already disappeared.
It appears therefore that the changes of the articular cartilage in the NP type and the SPP type are slight, but in the PA and PAN type they are much more severe because in these types they advance rapidly. It is interesting that the types of synovial proliferation were divided into 2 groups as above and a line could be drawn between them clearly.
Even in terms of duration, especially in the stage 2 group, the articular cartilages of the PA and PAN type were far more severely damaged than those of the NP and SPP type.
SYNOVIAL PROLIFERATION AND CHANGE IN THE MENISCI
The relationship between synovial proliferation and changes in the menisci was similar to the changes in the articular cartilage (Fig. 11) . The menisci were almost normal in their appearance in 66 7% of the NP type; 30 8% had slight changes such as degeneration and only 2-5 % of the menisci were torn in this type of proliferation. In proportion to synovial tissue By following the dynamic changes of synovial proliferation by means of arthrography for years the clinical course of the rheumatoid knee joint may be predicted, as shown in Fig. 12 . While in the NP and the SPP types destruction of the joint is minimal, it is relatively rapid and severe in the PA and PAN type. Thus a line may be drawn between the NP, SPP type and the PA, PAN type, which seems to be the critical point for the joint destruction.
If the purpose of early synovectomy of the rheumatoid knee is to prevent or to mitigate the destruction of the intra-articular components, it may be indicated for those joints in the early stages which have continued in the PA or the PAN type so long as some initial destructive changes have appeared on the arthrograms.
The method of synovectomy which I have tried for some years is to resect the proliferated synovial tissues of the proper knee joints as completely as possible to the fibrous capsule and to resect superficially those of the suprapatellar pouch, which is the proximal area of the suprapatellar synovial plica. The advantages of this procedure are not only that operative invasion is minimal and the range of motion of the joint after surgery as mentioned by Marmor nutrition to the articular cartilage, by avoiding total resection of the synovium, is maintained also. Twenty one cases by this procedure were followed over 5 years (Fig. 13) There have been some trials of partial synovectomy of the rheumatoid knee. Marmor8 reported on about 300 joints of partial synovectomy. He showed that there was no spread of the synovial tissues into the joint proper as a result of leaving the suprapatellar tissues. He seemed to use this procedure only to simplify postoperative care. Kodama and Kondo,23 considering the pathological differences of fine vascular construction of the synovial tissues in parts of the joint, discussed and came to an interesting conclusion about, the region and the depth of the synovial tissue to be resected. However, their method, which leaves the synovial tissue in the intercondylar fossa and parameniscal region, may have much influence on the destruction of the joint.
As the main purpose of early synovectomy is prevention or alleviation of joint destruction, it is indicated for joints in which synovial proliferation of the PA and PAN type is developing, the pathological changes of the components have just begun, and the radiographs still show minimum or slight changes. It is helpful for accurate treatment of the rheumatoid knee to know the localisation degree, and changes of synovial proliferation, to elucidate the pathological condition of the intra-articular components and to predict the clinical course. The arthrographic technique should be applied broadly because it is not only simple but also useful, repeatable, and provides much intra-articular information.
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